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ABSTRACT 


Tins  is  a  report  of  the  work  accomplished  on  Project  0  1 

from  1  January  through  51  March  1970.  Project  \T/0704  includes 
the  operation,  evaluation,  and  improvement  of  the  Tonto  lorest 
Seisnological  Observatory  (TFSO)  located  near  Payson,  \n:onn. 
It  also  includes  special  research  and  test  functions  carried 
out  at  TFSO  and  research  and  development  tasks  performed  hv  t.ic 
Oar land ,  Texas,  staff  using  TFSO  data. 


OPERATION  OP  THE  TONTO  FOPFST  SEISMOLOG ICA1.  OBSERVATORY 
Ouarterlv  Renort  No.  1,  Project  YT/0704 
Contract  F33657-70-C-0~33 
_ 1  January  through  31  March  1970 


1.  INTRODUCTION 


1.1  AUTHORITY 

The  work  described  in  this  renort  was  supported  bv  the  Advanced  Research 
Projects  Agency,  Nuclear  Test  Detection  Office,  and  was  monitored  bv  the  Air 
Force  Technical  Applications  Center  (AFTAC)  under  Contract  F33657-"0-C-0~33. 
The  effective  date  of  the  contract  is  l  January  1970;  the  Statement  o f  Hork 
for  Project  VT/0704  is  included  in  the  annendix  to  this  renort. 


1.2  HISTORY 

The  Tonto  Forest  Seismologi cal  Observatory  (TFSO)  was  constructed  by  the 
United  States  Corns  of  Engineers  in  1963.  TFSO  was  designed  to  record  seismic 
events  and  to  be  used  as  a  laboratory  for  testing,  comnnring,  and  evaluating 
advanced  seismogranh  equinment  and  seismometric  recording  techniques.  The 
instrumentation  was  assembled,  installed,  and  onerated  until  30  Anri  1  196S 
by  the  Earth  Sciences  Division  of  Teledvne  Industries  under  Contract 
AF  33(657)-"T-T4‘’.  On  1  May  1965,  Geotech  assumed  the  responsibility  of 
one  rati..'  TFSO.  The  location  of  TFSO  is  shown  in  figure  1. 


2.  OPERATION  OF  TFSO 


2.1  GENERAL 

Data  are  recorded  at  TFSO  on  a  24-hour  ner  day  basis.  The  observatorv  is 
manned  continuously.  A  full  comnlement  of  personnel  is  on  dutv  8  hours  ner 
day,  5  davs  ner  week:  at  other  times,  a  reduced  operating  crew  is  on  dutv. 


2.2  STANDARD  SEISMOGRAPH  OPERATING  PARAMETERS 

The  operating  parameters  and  tolerances  for  the  TFSO  standard  seismographs 
are  shown  in  table  1.  Frequency  response  tests  are  made  routinely,  and 
parameters  are  checked  and  reset  to  maintain  the  specified  tolerances. 

Normalized  response  characteristics  of  TFSO  standard  seismographs  arc  shown 
in  figure  2.  In  addition  to  these  standard  seismographs,  two  filtered 
summation  seismographs  are  operated.  The  ITF  seismogranh  utilizes  a  (UID) 
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Table  1.  Operating  parameters  and  tolerances  of  standard  seismographs  at  TFSO 


Linear  array  and  3  comp 


FORMALIZED  MAGNIFICATION 


Figure  2.  Normalized  response  characteristics  of 
standard  seismographs  at  TFSO 


ft 


filter  with  a  high-cut  frequency  of  1.75  cns  and  a  slone  of  12  dB  ner  octave 
and  a  lou-cut  frequency  of  0."7  cns  and  a  slope  of  24  dB  ner  octave.  The  ITFK 
seismograph  utilizes  a  Krohn-Hite  filter;  the  high-cut  frequency  is  set  at 
2.r^cos  with  a  slope  of  24  dB  per  octave,  and  the  low-cut  frenuencv  is  set 
at  1.0  cns  with  a  slope  of  24  dB  per  octave.  Both  filtered  seismo’zranhs  are 
recorded  on  16-millimeter  film  on  Data  Trunk  1. 


2.5  DATA  CHANNEL  ASSIGNMENTS 

rach  data  format  recorded  at  TFSO  is  assigned  a  Data  Group  number.  Mien  a 
data  format  is  changed,  a  new  Data  Group  number  is  assigned.  Several  Data 
Format  Change  Notices  reporting  changes  in  channel  assignments  were  submitted 
to  the  Project  Officer  and  to  frequent  users  of  the  TFSO  data  during  this 
reporting  period. 


2.4  COMPLETION  .AND  SHIPMENT  OF  DATA 

Six  analog  fm  magnetic- tape  units  are  used  to  record  data  for  the  AFTAC/VFLA 
Seismological  Center  (VSC) .  Tapes  from  these  units  are  sent  weeklv  to  our 
Garland,  Texas  ,  laboratory  for  quality  control  and  are  shimed  from  Garland 
to  SDL  about  15  days  after  the  end  of  the  month  in  which  they  were  recorded. 

Until  2"T  February  1970,  Astrodata  Seismic  Data  Acquisition  System  digital 
tapes  were  shipped  daily  from  TFSO  to  SDL  except  two  per  week  that  were  sent 
to  the  Garland  laboratory  for  quality  control.  These  tapes  were  sent  to  SDL 
by  the  Garland  facility  at  a  later  date.  Effective  27  February  1970,  all 
digital  tapes,  except  those  sent  to  Garland  for  quality  control,  are ’held  at 

the  observatory  fo^  a  period  of  about  eight  weeks  and  are  then  recycled  if  not 
requested. 

All  Develocorder  (16-millimeter  film)  seismograms,  except  quality  control 
copies,  are  routinely  shipped  to  SDL.  One  seismogram  from  each  of  the  12 
Develocorders  is  sent  each  week  to  the  Garland,  Texas,  laboratory  for  quality 
control.  These  recordings  are  sent  to  SDL  at  a  later  date. 

Since  February’ ,  ASDAS  recordings  and  corresponding  films  for  Thursday  record¬ 
ings  ha\e  been  mailed  on  Friday  to  the  Garland  office  for  quality  control. 

This  will  normally  allow  checks  to  be  made  in  Garland  on  Monday  and  afford 

the  most  effective  basis  for  the  detection  and  correction  of  problems  in  the 
field  operation. 

Copies  of  calibration  and  operational  Iops  accompany  all  data  shipments. 


2.5  DUALITY  CONTROL 

*-•5.1  Quality  Control  of  16-Millimeter  Film  Seismograms 

Twice  per  month,  quality  control  checks  of  randomly  selected  16-mi  1 1 i meter 
film  seismograms  from  Data  Trunks  1,  2,  and  8  and  the  associated  operating 
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Itoms  that  are  ”*"*"*»•  m.  th0  „ralit, 

a.  Film  boxes  -  neatness  and  connleteness  of  box  markings; 

b.  Develocorder  logs  -  connleteness,  accuracy,  and  lcihH.tr  of  ,0„ : 

c.  Film  - 

(1)  Quality  of  the  overall  annearance  cf  the  record 
or  examnle ,  trace  spacing  and  trace  intensit'-): 

C-)  Oiiclitv  film  nrocessing; 

d-  AnalySiS  •  comDleteness ,  legibility,  and  accuracy  of  analysis  sheet, 
comment ,°f  eValUations  sent  to  the  observrtorv  for  their  revieu  and 

2'5'2  — -3lit^  Contro1  of  Anal°f  Magnetic-Tane  Seismo-rams 

Ltm;e^q:r":Lr^™L^f:ndofat\^^doml>'selrctcd 

*P*cified  standards .  The  following  items  are  checked  rt,COrdin"s 

a.  Tape  and  box  labeling; 

b.  Accuracy,  comnleteness ,  and  neatness  of  logs: 
applicabletdeqUate  d°CUmentation  of  ><”*  •>»  voice  comments  on  tane  , there 

d.  Seismogranh  Dolaritv; 

e.  Level  of  the  microseismic  background  noise; 
f*  Level  of  calibration  signals; 

g.  Relative  nhase  shift  between  arrav  seismogranhs ; 

h.  Level  of  the  system  noise; 

i.  Oscillator  alignment; 

j.  Oualitv  of  recorded  MW  signal  where  aDnlicable: 

k.  Time-pulse  carrier: 

l.  Binary-coded  digital  time  marks. 
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rams 


2'5'3  — alit'V  Control  of  Digital  Magnetic-Tan*  Seisnoe 

*™*p»«*“*  •  thfftir  ”ini; one 

a.  Neatness  and  accuracy  of  the  associated  l0oS: 

b.  Parity  errors  * 

c.  Recording  level  of  each  channel: 

d.  Fidelity  of  reoroduction ; 

e.  Presence  of  header  record  and  correct  record  length. 

2.6  SECURITY  INSPECTION 

a  routine  securi {^inspect ion^f ^he^b156010^  fr0m  Phoenix’  Arizona,  made 


2.7  DEFENSE  CONTRACT  ADMINISTRATION 

The  quarterly  small  business  report  was  submitted  on  28  January  1970  m 
Administration  Service^istrictHcDCASD) "'ll! ^hoenix^5  ^  ^  Defe"Se  Contract 

2.8  INVENTORY  OF  GOVERNMENT  PROPERTY 

A  physical  inventory  of  all  nronp-rtv  ot  tcch  . 

y  at  TFSO  was  comnleted  durin°  February  1970. 

2.9  GOVERNMENT  PROPERTY  INSPECTION 

Mr.  L.  R.  Madden,  Property  Administrator  and  Mr  p  r  t  u  a  . 

Control,  both  of  th*  phoenix  nracn  „ f  •*  j r  r/  P’  B-  Johnson,  Ouality 

1970  to  discuss  residual  co«^t  n,  Slte?  thc  °bservator>'  on  25  February 

cedures  of  DIPFC  equioment  and  test'eq^innent  ^  Ch6Ck  maintena"<:e  »»• 

2.10  EMERGENCY  POWER  GENERATOR 

™achineelZannrPhoen[xt0LIzLrddfied  *1  Start  b^  the 

There  were  less  than  4  hours  of  total  downt*  c,r>erio<l  16  through  20  February, 
this  change,  all  observer  cln  ,durln°  the  m°<<i«c»tion.  Kith 

-.,TOu, ....  c 
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generator  will  start  6  seconds  later  and  will  continue  to  run  for  10  minutes 
after  commercial  power  returns  to  normal.  The  automatic  return  to  commercial 
power  may  be  manually  overridden  so  that  we  may  onerate  the  generator  con¬ 
tinuously  during  periods  of  lightning  and  momentary  power  snikes.  Empire 
iachine  provided  several  well-documented  copies  of  a  manual  which  documents 
the  changes  that  were  made. 

<»ne  of  the  switches  used  in  the  automatic-start  equipment  failed  on  21  March 
disconnecting  the  observatory  from  commercial  nower  circuits  and  switching  it 
to  emergency  generator  power.  Repairs  were  undertaken  by  a  representative 
0  the  Empire  .Machine  Company,  and  the  observatory  resumed  normal  oneration 
°!J0  March.  From  21  to  31  March,  the  emergency  nower  generator  was  operated 
‘■‘■8  hours  continuously,  excent  for  a  brief  period  each  dav  during  which 
inspection  and  maintenance  was  performed.  The  switch  failure  was  traced  to 
loose  terminal  bolts  to  which  commercial  nower  had  been  connected.  A  second 
switch  used  in  automatic-start  equipment  was  inspected,  found  incorrect lv 
assembled,  and  was  repaired. 

The  100  kW  standby  generator,  diesel  power  unit,  Caterpillar  Model  59825, 
was  operated  a  total  of  240  hours  during  this  report  period:  233.2  hours ’were 

due  to  commercial  power  loss  and  6.8  hours  for  maintenance  and  for  tests  under 
full  load. 


2.11  RESTORATION  OF  FOREST  LAND 

A  program  of  restoration  for  discontinued  short-period  vault  sites  was 
initiated  on  an  "as  time  permits"  basis.  This  type  of  work  is  required  under 
our  agreement  with  the  Forest  Service  and  the  sites  are  those  in  the  abandoned 
31-element  array  plus  those  of  the  linear  array  not  in  operation.  Vault  lids, 
covers,  bolts,  J-boxes,  and  fence  posts  are  being  salvaged.  Vault  holes  are 
being  filled  and  the  area  is  being  seeded.  Old  spiral-4  cable  is  being  nicked 
up  to  the  main  cable  trails  and  access  roads  are  being  conditioned  to  meet 
U.  S.  Forest  Service  approval.  To  date,  work  has  been  completed  at  20  sites 
within  the  31-element  array  and  at  6  sites  within  the  linear  array. 

Substantial  fences  complying  with  Forest  Service  regulations  were  reconstructed 
at  18  sites  within  the  37-element  array  during  this  report  period.  The  original 

tenve^  at  these  sites  had  deteriorated  and  were  permitting  cattle  within  the 
vault  area. 


2.12  FACILITY  MAINTENANCE 

The  TFSO  facilities  were  maintained  in  accordance  with  sound  industrial 
procedures  throughout  the  reporting  period.  This  work  included  pest 
extermination,  fire  extinguisher  inspection,  work  area  cleaning,  and  repairs 
to  office,  air  conditioning,  and  heating  equipment. 
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2.13  DEVELOCORDER  OPERATION  AND  MAINTENANCE 

a^d  s  i  De ve  1 o co rde rs  °we re^^ren ovate df  COntin'*d  thrOU^hout  «nort  neriod, 

by  adjusting  dc  offsets^  DevelS^rder^al^  Develocorder  channels  aligned 
into  a  zeroLosition  and  pereo'nnTw  / tlXZTnoTTo  ^ 
turning  the  galvanometer  unless  electrical^!  •  llfin  tbe  traces  bv 

TTiis  procedure  has  imnroved  the  record ,  C!""*  c0"'r°ls  ^iled  to  cnerate . 

and  long-period  seismographs.  Those  witt/pTA'!*0  th°  solld'state  short-neriod 
circuits  balanced  and  consequent?!  L  PTA^ 's  require  more  effort  to  keen 

record  quality.  Neve^heJess  th.s’  rlL"!!  Sh°Wn  the  s™e  inmrovement  in 

3-  £M»ATE  data  AND  DETERMINE  optimum  OPERATIONAL  rilAPArTFDTcT.cc 


3.1  SHORT- PERIOD  ARRAY 


•5-1-1  Lightning  Protection 

“  »  K«a«  S‘;i 

startaedCineCkFebruiryhtnMf  AEI 'protect CirCUitS  Med  31  the  °bs"v atory 
removed  and  sent  to^iand  to  be  P reSen“r  in  se™ice  are  beinc> 

are  being  replaced  with  proven  £it?  ?n  EdiL'fTli!'  perf°™ance'  ^ 
grounding  circuits  is  being  measured 'at  each  te  ^odaT^T  °\  „ 
been  accomplished  at  15  sites  of  the  37-element  array  W°  5 

3-1.2  Solid-State  Amplifj* rs 

Mien  ever  an  amp  1  i  f  i  e  Twa^t,  rough  t°in '  from  thr^^dY^  ren°rt  neriod' 
output  circuit  was  modified  to  increase  itfo„rn,^  /  -  ai?tenance’  its 
amplifier  was  modified  during  this  report  neHod  t  a'V  °ne 

amplifiers  have  been  modified.  ’  °  date»  33  °f  the  43 


3*^’3  Spiral-4  Cable  Replacement 

replaced  in  the  Y^UmL/LM^Yttesr^r^Y  ^hYi  C'lble  Wr0 
resistance  or  open  lines,  and  2'had  cuts  made  by  va^nts  or  Ja’nY^^ 

sp1!cedtduring"hiserepoVrrner!ord  ““  Sealed'  °f  the  seven  cabl« 

maintenance  men,  two  bv  countrv  maintenanc^6  °Ut  ^  ',ountain  States  Telenhone 
and  one  by  a  vandal.  •  ntenance  men,  one  by  an  unknown  vehicle, 
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3.2  LONG- PERIOD  SEISMOGRAPH  ARRAY 


3-2.1  Lightning  Protection 

There  was  one  known  electrical  storm  during  this  reporting  period,  and  it 
caused  no  damage  to  the  long-period  array  seismographs. 

AEI  lightning  protectors  have  been  replaced  at  three  sites  within  the  lone- 
period  array. 


3.3  ASTRODATA  SEISMIC  DATA  ACQUISITION  SYSTEM 
3.3.1  Recording  Format 

There  were  no  changes  in  the  ASDAS  recording  format:  format  18  was  recorded 
throughout  the  report  period. 


3.3.2  Defective  Tapes 

The  visual  check  of  tapes  for  wrinkles  and  oxide  scratches  detected  25  (about 
3o  of  those  checked)  defective  tapes  during  this  report  period. 


3.3.3  Miscellaneous  Repairs 


Several  malfunctions  occurred  during  February  and  March.  All  of  these  were 
repaired  with  equipment  on  hand,  and  included  the  replacement  of  indicator 
lamps,  transistors,  diodes,  motor  brushes,  and  motors. 

Mead  alignment  was  checked  each  month,  and  the  photo-sense  circuits  on  both 
tape  decks  were  adjusted  once. 


4.  ANALYZE  DATA 


r.  ie  arrival  time,  period,  and  peak  amplitudes  of  events  recorded  at  TFSO  are 
reported  daily  to  the  Director  of  the  Environmental  Science  Services 
Administration  Coast  and  Geodetic  Survey  in  Washington,  D.  C.  The  number  of 
t  ents  reported  by  TFSO  during  each  month  of  the  reporting  period  is  shown 
in  table  2. 
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Table 

2.  Events 
For  January. 

reported  to  the 
rebruarv.  and  ! 

CfjOS  by  TFSO 
larch  1970 

Near 

Month 

Local 

regional 

Pegional 

Teleseisms 

Total 

January 

2 

76 

6 

1141 

1225 

February 

0 

50 

6 

937 

993 

March 

1 

57 

9 

900 

967 

5.  PROVIDE  OBSERVATORY  FACILITIES  AND  ASSISTANCE 
‘ _ TO  OTHER  ORGAN I 2 AT I ONS 


5.1  TELEMETRY  TO  ’1ASSACHUSETTS  INSTITUTE  OF  TECMNOLO^v 

Institute  °ol  “h"'01"  Eab°rat°ries  ■  Massachusetts 

ecnnoiogy,  uas  contained  throughout  this  reporting  period. 


5.2  UNIVERSITY  OF  UTAH 


TFSO  has  continued  to  send 
Cook,  University  oF  Utah. 


conies  of  the  daily  station  message  to  Dr. 


Kenneth 


5.3 


BLUE  MOUNTAIN  SEISMOLOCICAL  OBSERVATORY 


<•"£''  is:, -» 

5.4  UNIVERSITY  OF  CALIFORNIA,  SAN  DIEGO 

Mr1VrhariP  °w  C w 1 1  1  a >  San  Diego  reDresentatives  ,  Mr.  Bill  Farrell 

Mr.  Charles  IV.  VanSice,  and  Mr.  C.  B.  Hollinshead  vic4i-*>a  rrcn  rC11\  . 

MostHof'thei ^instruments  are^the  west  vauU°  maintnin  thcir  instruments. 


5.5  VISITORS 

on'24,aFrt™ar^'l0S70niOrHePrwjeCt-Sa'ety  Englneer-  Ar'onaut  I^urance,  visited 

firsaS- 
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Mr.  Willard  Groene,  Director,  Mummy  Mountain  Observatory,  Scottsdale, 
Arizona,  was  given  a  tour  of  the  observatory  on  26  February  1970. 


6.  RESEARCH  PROGRAMS 


6.1  MULTICHANNEL  FILTER  SYSTEM  (MCF) 

The  MCF  was  inoperative  during  most  of  the  month  of  January  while  work  was 
in  progress  to  configure  the  MCF  to  operate  as  a  Fisher  nrocessor.  This 
was  accomplished  with  the  help  of  Texas  Instruments,  manufacturer  of  the  MCF, 
on  29  January  1970.  An  MCF  program  for  producing  beam-steered  outnuts  was 
generated  at  the  observatory,  and  routine  recording  of  MCF  data  was  started 
on  6  February  using  Data  Format  No.  7291,  which  follows: 

MCF  Data  Format  7291 
6  February  1970 


Channel 

identification 

Azimuth 
from  TFSO 

Distance 
from  TFSO 

Approximate 

location 

Apparent 
velocity 
(km  sec) 

TCDMG 

BS  0 

0 

70 

Novava  Zemlya 

18 

BS  1 

45 

70 

Off  coast  of  Spain 

18 

BS  2 

90 

70 

S.  North  Atlantic 

18 

BS  3 

135 

70 

S.  Bolivia 

18 

BS  4 

180 

70 

S.  Central  Pacific 

18 

BS  5 

225 

70 

Cook  Islands 

18 

BS  6 

220 

70 

NE  Marshall  Islands 

18 

BS  7 

315 

70 

Kurile  Islands 

18 

BS  8 

346 

104 

Lop  Nor,  China 

25 

BS  9 

29 

61 

Revkianes,  Ridge, 
North  Atlantic 

16 

MCF 

- 

- 

- 

Infinite 

FSII 

- 

- 

- 

Infinite 

ETFK 

- 

- 

- 

_ 

WWV 

• 

_ 

Figures  3,  4,  and  5  show  Develocorder  recordings  made  usinq  this  format. 


6.2  EXTENDED  LONG-PERIOD  SEISMOGRAPHS 

Experimental  long-period  seismographs  ZXLP  and  ZYLP  have  operated  satisfactori 1 v 
throughout  the  report  period.  A  low-gain  trace  for  ZXLP  was  designated  ZXLL 
and  was  recorded  on  Data  Trunk  2  since  27  January  1970.  Seismogranh  circuit 
gains  were  adjusted  so  that  seismogram  traces  were  recorded  with  magnifications 
of  10K  for  ZXLL;  125K  for  ZXLP,  and  200K  for  ZYLP  at  0.025  Hz.  The  ZXLP 
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magnification  was  set  to  equal  the  I1LF  magnification  at  .040  He.  Figures  b, 
7,  and  8  are  typical  records  produced  by  these  seismographs. 


6.3  HIGH- FREQUENCY  SEISMOGRAPH 

Tlie  high-frequency  seismograph,  ZHFS,  was  operated  routinely  from  1  January 
to  3  February’  when  motor  constant  measurements  were  made.  On  10  rebruary, 
following  the  completion  of  motor  constant  measurements,  the  seismograph 
magnification  was  set  to  about  20,000K  at  8  lie. 

6.4  NITROGEN- FILLED  LONG- PERIOD  TANK  VAULTS 

The  nitrogen-filled  tank  tests  that  were  stopped  on  IS  December  1969  were 
resumed  13  January’  1970  after  leaks  in  the  N7LP  and  E7LP  vaults  were  sealed. 
The  vaults  were  pressurized  to  1  psi  with  dry'  nitrogen  from  a  new  supply  tank 
that  contained  220  cubic  feet.  Periodic  checks  showed  that  the  initial  gas 
usage  rate  was  2.4  cubic  feet  per  day,  but  that  durino  later  February  and 
early  March  the  usage  rate  had  dropped  to  1.85  cubic  feet  per  day. 


6.5  THIRTEEN- ELEMENT  SHALLOW -WELL  ARRAY 

Suggestions  for  the  location  of  sites  in  the  13-element  shallow-well  array 
were  forwarded  to  the  Project  Officer.  Consideration  was  given  to  the 
background  noise  and  accessibility,  as  well  as  other  criteria  in  the  formu¬ 
lation  of  these  suggestions. 


6.6  EXPERIMENTAL  DEVELOCORDER  PUMP,  MODEL  30082 

The  experimental  Develocorder  pump  operated  throughout  the  report  period 
without  failure. 
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Figure  7.  Long-period  seismogram  showing  ZXLL  record  of  P  wave 
from  an  event  with  unknown  epicenter 
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APPENDIX  to  TECHNICAL  REPORT  NO.  70-13 


STATEMENT  OF  WORK  TO  BE  DONE 


Tasks 


STATEMENT  OF  WORK  TO  BE  DONE 
(AFTAC  Project  Authorization  No.  VELA  1/0704/S/ASD)  (32) 


Operation. 


nK  -(1)  i°n\inUG  °peration  of  ^e  Tonto  Forest  Seistnological 
Observatory  (TFSO) ,  normally  recording  data  continuously. 

at  the  -  tat  i  At  ^8inning  of  the  Project,  the  required  level  of  effort 

/  2  T  ?VPP;°Ttdy  the  Same  as  thc  final  level  on  Project 

VT/9702.  By  the  end  of  calendar  year  1970,  routine  operational  require¬ 
ments  and  support  of  developmental  tasks  will  have  been  reduced  to^O 
percent,  and  by  1  Jul  1971,  these  requirements  will  have  been  further 
reduced  to  20  to  25  percent  of  initial  level. 

(3)  For  the  12-month  period  from  1  Jan  through  31  Dec  1970 

tra^T'i™  dail?  analysis  0f  seismic  data  at  thc  observatory  and 
transmit  daily  seismic  teletype  reports  to  the  US  Coast  and  Geodetic 

urvey ,  Environmental  Science  Services  Administration,  Washington 

C<!njer.’  Rockville>  Maryland,  using  the  established  report  format 
and  detailed  instructions.  v 

(4)  The  contractor  ehall  provide  for  the  emission  to  ™d 

«  ^raln  data  from  the  VEU  taglpeXdst?^  Soject 
system111  ental1  a  leased  telephone  line  and  installation  of  a  GFP^ipagrr" 

(5)  Quality  control  and  evaluate  the  seismic  data  to  determine 
optimum  operational  characteristics  and  make  changes  in  the  operating 

practical  ^  Add ' h  reqU,ired  t0  Provide  the  most  effective  observatory 
practicable  Addition  and  modification  of  instruments  are  within  the 

scope  of  work;  however,  such  instrument  modifications  and  additions 

data  evaluation,  and  major  parameter  changes  are  subject  to  the  prior 

approval  of  the  Government.  Included  in  this  task  will  be  evaluation  of 

data  processing  procedures  using  the  multichannel  filter  processor; 

di"a  Pr°cessing >  recording,  and  transmission  system;  and  any  other 
designated  systems  as  directed  by  the  Government. 

(6)  Provide  observatory  facilities  and  seismological  data  to 
requesting  organizations  and  individuals  after  approval  by  the  Government. 

Tpcn  Maintain,  repair,  protect,  and  preserve  the  facilities  of 

practice8  d  phyS1Cal  condition  in  accordance  with  sound  industrial 


Atch  1 


b»  Instrument  Installation  and  Evaluation.  On  approval  by  the 
Government,  install  and  evaluate  the  performance  characteristics  of 
experimental  or  off-the-shelf  equipment  offering  potential  improvement 
in  the  performance  of  observatory  seismograph  systems.  Operation  and 
test  of  such  instrumentation  under  field  conditions  should  normally  be 
preceded  by  laboratory  test  and  evaluation. 

c.  Station  Modification.  As  directed  by  the  Government, 
incorporate  new  equipment  into  the  system  at  TFSO.  Removal  of  equip¬ 
ment  should  also  be  included  in  this  task.  Specific  jobs  under  this 
task  which  shall  be  undertaken  are: 

(1)  Install  within  the  TFSO  array  the  Model  30000  Observatory 
equipment  consisting  of  seven  long-period  instruments  and  13  short- 
period  instruments  with  their  accompanying  electronics  presently  at 
Wichita  Mountains  Scismological  Observatory  (WMSO) . 

(2)  Install  radio  links  between  six  of  the  30000  Observatory 
long-period  sites  (which  should  closely  coincide  with  the  present  ring 
of  long-period  sites  at  TFSO)  and  the  central  recording  station  for 
transmission  of  data. 

(3)  Drill  and  case  with  5-inch  J55  casing  13  holes  for  installa¬ 
tion  at  TFSO  of  Model  23900  instruments  from  the  WMSO  30000  Observatory 
to  a  minimum  depth  of  10  feet  below  weathering  or  10  feet  into  competent 
rock,  whichever  comes  first.  Install  the  instruments  in  the  holes. 

(A)  Install  a  Government-furnished  Zipagram  system  (12  channels) 
for  multiplexing  TFSO  data  to  a  cent  al  recording  and  processing  facility. 
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